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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers single girder-type electric,
overhead cranes and el ectrification system wth
capacity from1l ton to 10 tons 907 kilogramto 9072
kil ogram and maxi num span of 70 feet 21350 millineter.

Drawi ngs nust indicate crane runway fram ng
supporting structures, elevation of rail or runway
cl earances, obstructions, control stations, hook
lift, capacity of main hoist and auxiliary hoist,
when requi r ed.

Drawi ngs nust schedul e each crane separately and
conpletely by style, type, capacity, and operating
characteristics when cranes of different types,
capacities, and operating characteristics are
required.

Crane rails, runways, and related structural stee
fram ng and bracing is specified in Section 05120,
"Structural Steel."

Painting is specified in Section 09970, "Coatings
for Steel."

Crane manufacturer's data and specifications nust be
reviewed to aid in devel oping specific job

requirenents and to avoid the possibility of
speci fying i nproper conbi nations.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R I R R R R I R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATI ON ( ABMR)

ABMA 9 (1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGWA)

AGVA 250. 04 (1981) Lubrication of Industrial Enclosed
Gear Drives

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC 317 (1992) Manual of Steel Construction,
Vol ume 11, Connections
Al SC S329 (1986) Al l owabl e Stress Design

Specification for Structural Joints Using
ASTM A 325 or ASTM A 490 Bolts

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| B18.22.1 (1975; R 1998) Pl ain Washers
ANS| B18. 22M (1981; R 2000) Metric Plain Washers
ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVS A2. 4 (1993) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exam nation

AWS D1.1/D1. 1M (2002) Structural Welding Code - Steel
ASTM | NTERNATI ONAL ( ASTM
ASTM A 167 (1999) Standard Specification for

Stai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and

Strip

ASTM A 307 (2000) Standard Specification for Carbon
Steel Bolts and Studs, 60,000 psi Tensile
Strength
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ASTM A 325

ASTM A 325M

ASTM A 36/ A 36M

ASTM A 366/ A 366M

ASTM A 48

ASTM A 48M

ASTM A 490

ASTM A 490M

ASTM B 633

ASTM F 568M

(2000) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninum Tensile Strength

(2000) Standard Specification for High
Strength Bolts for Structural Steel Joints
(Metric)

(2001) Standard Specification for Carbon
Structural Steel

(1996) Standard Specification for Steel,
Sheet, Carbon, Col d-Rolled, Comerci al

Quality

(1994; Rev A) Standard Specification for
Gray lron Castings

(1994; Rev A) Standard Specification for
Gray lron Castings (Metric)

(1993) Standard Specification for
Heat - Treated Steel Structural Bolts, 150
psi M nimum Tensile Strength

(1993) Standard Specification for

H gh-Strength Steel Structural Bolts,
Cl asses 10.9 and 10.9.3, for Structural
Steel Joints (Metric)

(1985; R 1994) Standard Specification for
El ectrodeposited Coatings of Zinc on Iron
and Steel

(1998) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fast eners

CRANE MANUFACTURERS ASSCCI ATI ON OF AMERI CA ( CVAA)

CVAA 70

CVAA 74

(1988) Electric Overhead Traveling Cranes

(1987) Specification for Top Running and
Under Single Grder Electric Overhead
Traveling Cranes Uilizing Under Running
Trol | ey Hoi st

JO NT | NDUSTRIAL COUNCI L (JIC

JIC- 01

(1967) Electrical Standards for Mass
Pr oducti on Equi pnent
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250

NEMA BU 1

NEMA I CS 1

NEVA KS 1

NEVA ST 1

(1991) Enclosures for Electric Equi pnent
(1000 Vol ts Maxi nmum

(1988) Busways

(1993) General Standards for |ndustrial
Control and Systens

(1996) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 Volts
Maxi num

(1988) Specialty Transfornmers (Except
Ceneral Purpose Type)

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70

(2002) National Electrical Code

U S. DEPARTMENT OF DEFENSE ( DOD)

M5 M L- C 28546

M5 M L-V-173

(Rev A, Am 2) Cranes, Overhead Traveling,
Under hung, Electric Powered

(Rev C, Am 2, Notice 1) Varnish,

Mbi st ur e- and- Fungus Resi stant (for
Treatnent of Conmuni cations, El ectronic,
and Associ at ed Equi pnent)

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD 595

FS FF-B-171

FS FF-B- 185

FS RR-C 271

FS RR-W 410

(Rev B) Colors Used in Governnent
Pr ocur enent

(Rev A, Am 1) Bearings, Ball, Annul ar
(CGeneral Purpose)

(Am 4) Bearings, Roller, Cylindrical; and
Bearings, Roller, Self and Aligning

(Rev D) Chains and Attachnents, Wl ded and
Vel dl ess

(Rev Db Am1) Wre Rope and Strand

UNDERWRI TERS LABCRATORI ES (UL)

UL 50

UL 674

(1995; 11th Ed) UL Standard for Safety -
Encl osures for Electrical Equipnent

(1994; 3rd Ed) UL Standard for Safety
El ectric Motors and CGenerators for Use in
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Hazar dous (Cl assified) Locations

UL 857 (1994; 11th Ed) UL Standard for Safety
Busways and Associated Fittings

UL Elec Const Dir (2001) Electrical Construction Equi pnent
Directory

1.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R I

The following shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs

Fabrication Draw ngs shall be submitted for electric overhead
crane systens in accordance w th paragraph entitled,
"Preproduction Design Data," of this section.

Installation Drawi ngs shall be submitted for electric overhead
crane systens in accordance with the paragraph entitled, "Erection
Procedure,"” of this section.

SD- 06 Test Reports

The following test reports shall be submitted for the electric
overhead crane systens in accordance with M5 M L-C- 28546.

Qperation Tests

Tenperature Tests

Mechani cal Tests

Dielectric Tests

Vol tage Drop and Short Circuit Tests
Continuity Tests

I nsul ation Tests

SD-07 Certificates
Certificates shall be submtted for electric hoist and crane

system shall be subnmitted in accordance wi th paragraph entitled,
"Certificates," of this section.

SECTI ON 14600 Page 8
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SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operation and Mii ntenance," of this
section.

3 DEFI NI TI ONS

Capacity shall nean the rated |oad in pounds (or tons of 2,000 pounds),

kil ogram (or netric tons of 1,000 kilogran), each specified by the

manuf acturer for the hoist, shall be legibly marked on the crane hoi st and
| oad bl ock. 1In determning the applied |oad, handling devices shall be

i ncl uded.

Hoi sting speed shall mean the velocity in feet per mnute (fpm neter per
second at which the hoisting mechanismwll |ift the rated |oad. Actua
lifting speed shall be within plus or mnus 10 percent of the

manuf acturer's rating.

Rated lift shall mean the di stance between the upper and | ower el evations
of travel of the |oad bl ock.

Bridge shall nean the main structural and mechani cal portions of the crane,
consisting of a structural franme of main and auxiliary girders, braces, and
ties that support and carry the trolley and hoisting nechanism the travel
drive mechanism the end trucks and related parts; and fabricated to span
fromone runway to the other and to travel parallel to runway.

Troll ey shall nean the unit consisting of a frame, trucks, and trolley
drive, noving on bridge rails in a direction at right angles to crane
runway.

Hoi sting mechani smshall mean a unit consisting of a notor drive, coupling,
brakes, gearing, drum ropes, and | oad bl ock designed to rai se, hold, and
| ower the maxi mum rated | oad.

Unit hoist shall nmean a standard-production, nonorail hoist of the
speci fied capacity, type, and suspension, nounted on the crane bridge.

Bri dge speed shall nean the velocity in fpmneter per second at which a
notor-driven bridge with trolley and hoisting mechanismw |l carry the
rated load in horizontal travel along the crane runway.

Trol |l ey speed shall nean the velocity in fpmneter per second at which a
notor-driven trolley and hoisting nechanismw |l carry the rated load in
hori zontal travel across the crane bridge.

Rat ed | oad shall nmean the maxi mum | oad for which a crane or individua
hoi st is designed and built by the manufacturer and shown on the equi pnent
identification plate.

L-10 Rating Life of a group of apparently identical ball bearings is

defined as the nunber of hours at sone given constant speed that 90 percent
of a group of bearings will conplete or exceed before the first evidence of

SECTI ON 14600 Page 9
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fati gue devel ops.

4  VELDI NG

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If Section 05095, "Wl ding Stee
Construction,” is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Section 05095, "Welding Steel Construction," applies to work specified in
this section.]

[ Vel di ng procedures shall be in accordance with AWs D1.1/D1. 1M ]

.5 STANDARD PRODUCTS

Crane and its conponent hoists, electrification systemconponents, parts,
attachnments, and accessories shall be of size, design, and quality to neet
requi renents specified herein and shall be the standard, fabricated
products of the manufacturer or his supplier, so that pronpt and conti nui ng
service and the delivery of repair parts and replacenent conponents may be
ensured. Parts, assenblies, and conponents shall be new.

.6 PREPRODUCTI ON DESI GN DATA

Contractor shall provide construction drawi ngs and supporting design data
before fabrication of each proposed crane assenbly.

Fabrication Drawi ngs shall be submitted for electric overhead crane Systens
consi sting of fabrication and assenbly details to be perforned in the
factory.

.7 FI ELD MEASUREMENTS

Fi el d neasurenents shall be taken prior to preparation of shop draw ngs and
fabrication to ensure proper fits.

. 8 DELI VERY, HANDLI NG, AND STORAGE

Crane, crane conponents, and accessories shall be delivered and unl oaded as
di rect ed.

Crane bridge assenbly shall be stored off the ground on platforns, skids,
or other supports and shall be protected from weat her.

Materials shall be kept free fromdirt and protected from noisture and
corrosion.

SECTI ON 14600 Page 10
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9 PERFORMANCE REQUI REMENTS
9.1 Desi gn Safety Factor

Al l onabl e structural design stresses for nenbers of the crane or crane
conplex shall be limted to a safety factor of 5, based on the ultinate
strength of the material used.

9.2 Desi gn Loads

Design | oads for dead |oad, horizontal travel |oad induced by bridge or
trolley travel, and inpact |oad shall conformto M5 M L-C- 28546.

Wnd |oad for cranes in exterior service shall be not |ess than 35 pounds
per square foot. 1700 pascal

9.3 Al | owabl e Defl ection

Bridge girder and runway track deflection in conbination with whatever
appl i cabl e canber that may exist in the girder or beamshall be such that
t he wheel -running surfaces will not deviate above or below a | evel |ine
connecting the tops of the ends of the surfaces any nore than that all owed
in the followi ng table under any conbi nation of enpty hook or hooks, fully
| oaded hook or hooks, trolley or trolleys in any work position, bridges in
any work position; and with no inpact included:

MAXI MUM ALLOMABLE DEVI ATI ON, | NCLUDI NG

CRANE DUTY DEFLECTI ON OF BRI DGE G RDER OR RUNVAY
CLASS TRACK BEAMS, I N I NCH PER I NCHES CF SPAN

A 1 in 450

B 1 in 600

C 1 in 800

MAXI MUM ALLOMABLE DEVI ATI ON, | NCLUDI NG

CRANE DUTY DEFLECTI ON OF BRI DGE G RDER OR RUNVAY
CLASS TRACK BEAMS, IN M LLIMETER PER M LLI METER OF SPAN

A 25 in 11430

B 25 in 15240

C 25 in 20320

9.4 Oper ational Requirenents

Per f ormance response to controls shall be instantaneous, except where tine
del ay devices and relays are provided. Operation shall be snmpoth and
quiet. Heat rise in notors, brakes, and transistors during nmaxi num
capacity operation shall not exceed the design limtation. Cranes shall be
capabl e of continuous maxi rum | oad and speed operation w thout electrica
breakdown or overheating of notors, resistors, or brakes as foll ows:

SECTI ON 14600 Page 11



CRANE DUTY CLASS M NI MUM CONTI NUCUS HOURS

A 2.5
B 4.0
Cc 9.0

Saf ety devices and brakes shall be positive in action w thout slipping,
chattering, or jamm ng and shall have a fail-safe design

1.9.5 Beari ngs and Bearing Life

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When possible the use of sealed bearings is
encouraged. One of the major causes of bearing
failures is over lubrication and |ubrication
contami nation. Using sealed bearings helps to
elimnate this failure node.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

Beari ngs, except those subject only to small rocker notion, shall be
precision, antifriction type conformng to FS FF-B-171, Grade OO for bal
bearings and to FS FF-B-185 for roller bearings.

Squari ng-shaft bearings shall be internally self-aligning or spherically
nount ed on cranes of Duty Classes A and B and shall be spaced at not over
60 tinmes the shaft dianeter nor nmore than 10 feet 3050 millineterapart,
whi chever is |ess.

Bearings subject to thrust fromdeflection of bearing supports and bearings
for herringbone and doubl e helical gear sets shall include one fixed and
one fl oating bearing.

Housi ngs (including pillow bl ocks) shall be dusttight, of cast steel or
nodul ar graphitic cast iron, and secured by not |less than four bolts. Wen
practical, housings shall be split. Split-bearing housings shall be
fastened together with not |ess than four bolts. One-piece housings shal
be designed and | ocated to facilitate shaft and bearing renoval .

Bearings shall be shielded, sealed, and lubricated as specified for the
application. Bearings in exposed applications and bearings lubricated with
an oil bath shall be sealed to prevent |eakage.

Antifriction bearings, except hook bearings, shall be designed for dead

| oad, direct reactions of the hook |oad (applied as a dead |oad), and
torque reactions. Hook bearings shall be of the thrust type, designed on
the basis of hours of Iife and load for the applicable hoist duty class at
an arbitrary speed of 10 revolutions per mnute. Dead |oad and hook | oad
shal | be reduced to percentage with nornmal inpact, shock, and sinilar

| oadings omtted. Antifriction bearings shall be designed for the speeds
resulting fromoperation of the driving notor at its 30-mnute rated speed.
Percent age of dead | oad and hook | oad and the applicable L-10 standard ABMNA
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1.10.1

91

rating life of bearings in hours, as applicable to the crane duty cl ass,

shal |l be as foll ows:

10

CRANE DUTY HO ST TROLLEY BRI DGE
CLASS RATI NG PERCENT RATING PERCENT RATING PERCENT
LI FE* LOAD LI FE* LOAD LI FE* LOAD
A 7, 000 75 5, 000 75 5, 000 75
B 7, 000 85 5, 000 75 7,500 75
C 15, 000 75 10, 000 85 15, 000 85

*The L-10, rating life of a group of apparently identical ball bearings
is defined as the nunber of revolutions (or hours at sone given
constant speed) that 90 percent of a group of bearings will conplete or
exceed before the first evidence of fatigue devel ops, ABVA 9.

CRANE CLASSI FI CATI ON

Type, Duty dass, and Capacity

Crane units shall be overhead traveling and underhung el ectric powered,
conformng to M5 ML-C 28546 and to the type, class, and nmateria
requi renents specified.

Crane shall be Type I, Cass (Al) (A2) (B) (O, single-girder, [underhung
bridge and trolley, and single span.] [top-running bridge w th underhung
trolley.] [underhung bridge and trolley, and nultiple span.]

Each crane shall be type, service duty class, and capacity as indicated.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Refer to M5 ML-C 28546 and to CMAA 70,
section 70-2 crane classifications for data on
typi cal uses of various crane classifications.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Crane shall be designed and fabricated for [Class A "standby service"]
[Class B "light service"] [Cass C "npderate service"] duty classification.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Drawi ngs nust indicate required runway span

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Total rated capacity of the crane assenbly shall be not less than | ]
ton(s) kilogramat the indicated span. Total rated capacity of each
transfer crane, or crane conplex, shall be as indicated and shall include

the dead | oad and the capacity | oad of possible conbinations of hoist units.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Fol | owi ng par agraph nust be incl uded.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Rat ed capacity shall be shown in tons on not |ess than two capacity plates,

| east one on each side, attached to the crane bridge in fully exposed

| ocati ons.
.10.2 Transfer Bridge

[Crane bridge shall be equipped with manual |y operated, safety interl ock
transfer devices to effect accurate register of crane bridge with
connecting tracks and to provide uninterrupted electrical service through
the track connections.]

OPERATI NG CHARACTERI STI CS

1.11.1 Oper ati ng Speeds

Operating speeds shall be as foll ows:

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Specified speeds are in the | ow or standard
speed category. A bridge speed of 150 fpmO0.76
nmet er per second approxi mates nornmal wal ki ng speed.

EE R R R R R R R R R R R R R R R R R R R R R R O R

[Bridge - [Single] [Variable]-speed, approxinmately [100] [125] [150]
fpm [ maxi nun |

[Bridge - [Single] [Variable]-speed, approxinmately [0.51] [0.64] [0.76]
met er per second [ nmaxi mun ]

[Bridge - Speed characteristics as indicated]
[Bridge - [Hand-operated gear] [Manual push] type]
[Trolley - [Single] [Variable]-speed, approxinmately [50] [75] [100] fpni

[Trolley - [Single] [Variable]-speed, approximately [0.25] [0.38]
[0.51] neter per second]

[Trol l eys - Variabl e-speed, each trolley speed as indicated]

[Trolley - Manually propelled, as specified hereinafter]

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Sel ect hoi st speed.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

[ Hoi st - Single-speed, standard-lift, [1-ton and 1-1/2-ton] [2-ton to
6-ton] [7-1/2-ton and 8-ton] [10-ton] capacity, maximum[30] [15] [25]
fpni

[ Hoi st - Single-speed, standard-1lift, [907 kil ogram and 1360 kil ogranj

[1815 kil ogramto 5445 kil ogram [6805 kilogram and 7260 kil ogram
[9075 kil ogran] capacity, naximum[0.15] [0.08] [0.13] neter per second]

SECTI ON 14600 Page 14



[ Hoi st - 2-speed, standard-lift, [1-ton and 1-1/2-ton] [2-ton to 6-ton]
[8-ton and 10-ton] capacity, [10 and 30] [5 and 15] [8 and 24] fpm
maxi mum

[ Hoi st - 2-speed, standard-lift, [907 kil ogram 1360 kilogran] [1815
kil ogramto 5445 kil ograni [7260 kil ogram and 9075] capacity, [0.05 and
0.15] [0.03 and 0.08] [0.04 and 0.12] neter per second maxi nunj

[Hoist - [Single] [2]-speed, high-lift, speeds as indicated]
[ Hoi sts - Each hoist shall be lift and speed as indicated]
[ Hoi st - Variable-speed and lift as indicated]

1.11.2 Hoi st Lift

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select height of Iift. Draw ngs nust

i ndi cate special lifting requirenents, for exanple:
| oads | owered fromone elevation into pits or
through fl oor openings to an internediate or | ower
| evel

EE R R R R R R R R R R R R R R R R R R R R R R O R

[ Hoi st shall be standard lift with a mninmumhook lift of | ] feet.
neter.]

[ Each hoi st shall have m ni nrum hei ght of hook lift as indicated.]

1.11.3 Nunber of Hoists Per Crane

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Sel ect nunber of hoists required for each
crane bridge. Correlate capacity of each hoist with
total rated capacity of crane assenbly.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

[ Crane assenbly shall have one unit hoi st or hoisting nechani smof the
specified total rated capacity.]

[ Crane assenbly shall have two unit hoists or two hoisting nechanisns with
a conbi ned capacity not exceeding that specified for the crane assenbly.]

1.11. 4 Noncorrodi ng, Nonsparki ng Requirenents

[ Hoi sts and troll eys shall be equi pped with noncorrodi ng, nonsparking wire
rope, hook, and trolley assenbly.]

[Hoi sts and trolleys shall be equipped with the specified wire rope with no
noncor r odi ng, nonsparki ng requirenents.]

[Hoi st and trolley assenbly shall be Form A and Form B wi th noncorrodi ng,
nonspar ki ng requi renents as indicated.]
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1.11.5 Hoi st Type

Unit hoists for Style 1 and 2 cranes shall be nonorail-type,
el ectric-notor-driven wire-rope or chain hoists.

1.11.6 Hoi st Suspensi on

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Sel ect type of suspension. Tractor drive
nmust not be used for units of nmore than 5-ton 4600
kil ogram capacity. Drawi ngs nust indicate
suspensi on by mark |etters.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Crane hoists, Mark [IMI] [HGI] [HPT], shall have [integral, notor-driven]
[ pl ai n, hand-propelled] trolley suspension

Crane hoists, Mark TEMD, shall be tractor nmounted, with
electric-notor-driven tractor-trolley unit.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Sel ect type of suspension nounting.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Hoi st shall be suspended [parallel to trolley track.] [at right angle to
trolley track.] [as indicated.]

1.11.7 Headr oom

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Sel ect paragraph to define headroom
requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

[ Hoi st and suspension shall be [standard-headroomtype] [ m ni mum headroom
type].]

[ Each hoi st shall be standard-headroom or m ni mum headroomtype as
i ndi cated. ]

1.12 CERTI FI CATES

Certificate that crane and conponent hoists and controls conply with the
requi renents specified

Certificate that crane has been factory tested for the tests specified
Certificate that electric crane bridge notors, hoist and trolley notors,

Wi ring, contact conductors, controls, overcurrent protection, and groundi ng
conformto NFPA 70, and to UL standards; the label or listing with

reexanm nation of the UL will be accepted as evidence that the naterials
conformto this requirenment and to NFPA 70.

Manuf acturer's warranty
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Reports of chemical conposition, mechanical, usability, and soundness tests
as specified in the particular reference specification for the material for
el ectrodes

Certified copies of previous tests on identical electrification systens
under actual conditions shall be submtted for voltage-drop and
short-circuit tests.

PART 2 PRODUCTS
2.1 CRANE BRI DGE MATERI ALS
2.1.1 Structural Steel

Steel for crane bridges, end truck franes, auxiliary girders, trusses, and

reinforcing shall be hot-rolled structural steel |I-beam w de flange beans,
channel s, and angl es and plates not |ess than ASTM A 36/ A 36M G rders and
track beans shall be true, straight, and free of twists with standard m ||

tol erances for crane use.

Runway track beans that carry rolling |loads on the | ower flange shal
conformto M5 M L-C 28546.

Runway track beans that carry rails shall conformto CVAA 70
2.1.2 H gh-Strengt h Threaded Fasteners

Hi gh-strength bolts shall be quenched and tenpered nmedi um carbon-stee

bolts for structural joints and shall have suitable nuts and hardened

washers. Bolts, nuts, and washers shall conformto ASTM A 325, ASTM A 325M
or to ASTM A 490. ASTM A 490M

2.1.3 St andard Fasteners

Unfi ni shed, threaded fasteners shall consist of regular hexagon-head carbon
steel bolts and nuts and special flathead bolts and nuts conformng to
ASTM A 307, Grade A. ASTM F 568M C ass 4.8 or above.\Washers shall be plain
carbon steel conforming to ANSI B18.22.1, ANSI B18.22M Type B

2.1. 4 Crane Bridge Design and Fabrication

Crane bridge and end truck assenbly, trolley rails, and beam runways shal
be designed and fabricated in accordance with Al SC 317 and CMAA 70, Section
70-2, "Crane Cassifications."

Hi gh-strength bolt fasteners shall be installed in accordance with Al SC S329.

Bri dge assenbly shall be all-welded construction, except for renopvable
subassenblies and girder splices required to maintain shop alignnent and
for shipnment. Renopvable subassenblies and track beam splices shall be
fastened with high-strength bolt fasteners. Splices for bridge girders
shal | be nade by nmeans of continuous, conplete penetration butt welds.
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2.1.5 Maxi mum Spans and Bridge Arrangenent

Styles 1, 1T, and 2 cranes shall not be used for single spans over 50 feet
15240 millinmeter or for multiple spans totaling over 70 feet 21340
mllineter and shall consist of main girder, trolley and hoist, an
auxiliary bracing girder or outrigger beamlaterally braced to the nain
girder with end trucks for each runway track beam Auxiliary girder shal
be spaced not less than 1/10 the |argest bridge span nor |ess than 4 feet
1220 millineter fromthe main girder and shall be of a depth not |ess than
one-hal f of that of the main girder. Auxiliary girder hall be fully
trussed to top flange of main girder with structural steel shapes.

2.1.6 Bridge and Trolley Drive

Mechani cal design of bridge and trolley drive, shafts, axles, gears and
gearing, bearings, wheels, couplings, brakes, bunpers, and stops shal
conformto M5 ML-C- 28546 and to the requirenents specified.

2.1.7 End Trucks

End trucks shall be of either the rigid or the articulated type and shal
be connected to the bridge girders frame by body-bound bolts in reaned
hol es, by dowels and bolts, or keys and bolts. Trolleys shall be integra
wi th hoi sting nmechani smor wth hoist.

Each assenbly shall have not |ess than four wheels. Sufficient wheels

shal |l be provided to distribute the |load on the track beans. Static whee

| oadi ng in pounds kilogramfor cylindrical treads shall not exceed 1,200 DW
544 kil ogram (1,200 pound) DWfor crane Duty C asses A and B and 1, 000 DW

454 kil ogram (1,000 pound) DWfor Duty Cass C where "D' equals the

di ameter of the wheel in inches mllimeter and "W equals the nonminal wdth
of bearing on the tread.

Weel s shall be flanged type, manufactured fromforged or wought alloy
steel with machi ned, hardened treads and flanges or high-strength cast or
nodul ar iron with nachined flanges and treads, chill hardened not |ess than

1/16 inch 1.5 mllineter deep. Weels shall be designed to operate on
either sloped or flat flange |-beans or on crane rail as indicated.

Noncor rodi ng, nonsparking end truck wheels shall be Al SI Type 304
corrosion-resi stant steel or suitable copper alloy.

Weel s shall be carried on seal ed, self-aligning, permanently |ubricated
antifriction bearings designed for axial and thrust |oading. Bearings
shal |l be provided with fittings for pressure |ubrication

Wheel gear teeth shall not touch track beans. Weels shall be readily
renovabl e anywhere al ong the track beams. Provision shall be nade for
equal bearing of wheels on both sides of bridge girders and the runway
track beans.

Side franmes shall be fabricated fromstructural quality rolled-steel shapes

or plate, mlled or formed to the required profile with integral bosses
where necessary to support equalizing pins and fitted with safety hangers
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2.

and end bunpers.

Wheel base of the end truck assenbly for bridges having four pairs of
wheel s shall be not less than 1/7 of the bridge span; for bridges having
ei ght pairs of wheels, the center-to-center distance of the rocker pins on
whi ch the equalizer bar pivots shall be not less than 1/7 of the |ongest
bridge span. Safety lugs shall be provided to linit the drop to not nore
than 0.5 inch 12.7 mllineter in case of wheel or axle breakage and to

mai ntain the crane or trolley on the track beam

.2 TROLLEYS

2.1 CGeneral Trolley Characteristics

Each trolley assenbly shall be a type designed for use with the specified
crane. Trolley shall be fabricated as an integral part of the hoisting
mechani sm or as an assenbly bolted to a unit hoist.

Troll ey assenbly shall conformto applicable requirenents specified and to
the type requirenents as specified.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete follow ng paragraphs if plain trolley
or geared nmanual drive trolleys are not required.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Plain trolley and geared manual drive trolleys shall have suitable

qui ck-acting, steel track clanps. d anps shall be adjustable for wear and
shall not injure track flanges. They shall function satisfactorily on
curved and straight track and shall be capabl e of w thstanding a pul

equi valent to one-third the rated capacity of the hoist when executed
parallel to the track

Hand chai n wheel of geared trolleys shall be manufactured from steel
mal | eabl e iron, high-strength cast iron or alumnumalloy, with accurately
shaped pockets to receive hand chain and with guides which will permt
operation of the hand chain froman angle of 10 degrees fromeither side of
the chain wheel without slipping or junping the wheel rim

Hand chain shall be endl ess coil, welded-link, cadm um plated, proof-coi
steel chain conformng to FS RR-C-271, Type |, Grade C, C ass 4.

Noncor r odi ng, nonsparki ng hand chain shall be endless coil link type
fabricated from Al SI Type 304 corrosion-resistant steel or suitable bronze
or alum num al | oy.

Hand- chai n reach distance shall be standard |ength for specified |ift
hei ght of hoist and shall reach to a point approximtely 30 inches 760
mllineter above the operating fl oor.

2.2 Trol |l ey Types

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Select required trolley type. Electric
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notor-driven tractor-trolley drives nust be limted
to duty dass A and B and to a maxi num capacity of 5
tons 4536 kil ogram

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

[Trolley shall be an electric-nmotor drive, geared type confornmng to the
requi renents specified.]

[Trolley shall be an electric-motor-driven-tractor type confornming to the
requi renents specified. Mtor shall drive through a totally encl osed gear
train to an adjustabl e tension, spring-loaded, rubber-tired drive wheel
Trol |l ey wheels shall be flangeless type, carried on the specified type of
antifriction bearings. Tractor franme shall include two guide rollers on
each side of the frane, carried on seal ed, pernmanently | ubricated
antifriction bearings.]

[Trolley shall be a [geared, hand-chain operated, manual drive] [plain
manual push] type.]

[Each trolley shall be type as indicated.]

.3 HO STS
.3.1 Gener al
Hoi st assenbly shall include hook, |oad block, wire rope and drum geari ng,

brakes, nmotor drive and controls with integral or attached troll ey.

El ectric hoists wiring, contact conductors, controls, overcurrent
protection and grounding shall conformto NFPA 70 and to the applicable UL
standards and specified requirements. Each unit shall be factory wred and
ready for operation.

El ectric hoist and trolley unit shall conformto M5 M L-C 28546 and shal
be of capacity, lift, type, suspension, headroom and materials specified.

Each hoi st shall be factory lubricated and shall be conplete and ready for
operation with the specified controls and accessori es.

Al parts of the hoist shall be designed and constructed for safety of
operation and durability of conponents. Replacenent parts shall be
i nt erchangeabl e and readily accessi bl e.

. 3.2 Wring

Each hoi st shall be conpletely wired by the nanufacturer in accordance with
NFPA 70 and UL standards. Exposed, flexible wiring fromcontroller housing
to hoist and trolley nmotors shall be Type SO fl exi bl e neoprene

oi | -resistant cable.

. 3.3 Wre Rope

Wre rope for standard applications shall be extra flexible, preforned,

i mproved, plow steel, 6 by 37, fiber-core wire conformng to FS RR-W 410,
Type |, dass 3.
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2.

Wre rope for single-line application shall be preforned, inproved pl ow
steel, 18 by 7, fiber-core, nonrotating wire conformng to FS RR-W 410,
Type IV, Cass 2.

Wre rope for noncorrodi ng, nonsparking hoist application shall be
prefornmed, AISI Type 304, 18-8 corrosion-resistant steel, 6 by 19, bright
finish, conforming to FS RR-W410, Type I, Cass 2.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Fol | owi ng par agraphs nust be incl uded.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

Wre rope shall be anchored to drum or dead-end. Anchoring shall be of
captive type, easily detached for changing and repair

Wre rope shall have a safety factor of not |less than 5, based on the
mnimmultimte strength of the material used, for Class A and B cranes,
and a safety factor of 6 for Cass C cranes.

.3.4 Rope Drum

Rope drum shall be hardened steel or special-grade cast iron. Drum shal
have accurate, nmachi ne-cut grooves, cut to full depth of wire-rope radius,
wi th rounded corners of dinension as required for the indicated lift.
Groove diameter and pitch centers shall be not |ess than 1/32 inch 0.79
mllineter greater than dianeter of rope. Drumshall be flanged at each
end and shall have encl osed tops and sides to preclude cabl e binding and

j amm ng.

Drum shall be proportioned to store not nore than one |ayer of rope with
the | oad hook at the upper operating linmt and shall have not | ess than two
full turns remaining on the drumin the |owest elevation of the lift. Drum
and sheave pitch dianeters (in rope dianeter units) shall be not |ess than
the foll ow ng:

gﬁ$$ECLASS DRUMG  RUNNI NG SHEAVES  EQUALI ZER SHEAVES
A 20 16 12
B 20 18 12
C 24 20 12

3.5 Load Bl ock and Sheaves

Cabl e | oad bl ock shall be an enclosed steel safety type which will shroud

t he sheave and protect the operator. Sheave assenbly shall be nounted on a
steel axle and carried on sealed, prelubricated antifriction bearings.

Wre-rope sheaves shall be machi ne-grooved, hardened steel or cast iron
with chilled groove surfaces.

SECTI ON 14600 Page 21



2.

3.6 Hook Assenbly

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Sel ect hook material for standard application
or for nonsparking, noncorrosive uses.

EE R R R R R R R R R R R R R R R R I R R R R I R

Hooks and hook swi vels shall be heat-treated alloy steel forgings. Yokes,
crossheads, and bars shall be of suitable strength steel or cast iron

Load bl ocks and hook assenbly shall be nonsparking, noncorroding type,
fabricated of AISI Type 304, 18-8 chrone-nickel, corrosion-resistant stee
or a bronze alloy of suitable strength and section for the rated capacity
| oad.

Hook assenbly for electric hoists shall be carried on antifriction bearings
to permit free swivel under rated-capacity load without tw sting | oad chain
or wire.

Each hook assenbly shall include a machi ned and threaded shaft and sw vel
| ocknut with an effective | ocking device to prevent nut from backing off.

Each hook shall have a spring-loaded safety |atch

.3.7 Gear Assenbly

CGears and gearing shall conformto Ms M L-C 28546.

Cear shafts shall be manufactured from hi gh-carbon steel or alloy steel
machi ned and ground for accurate fit and splined for fitting to the mating
gear.

Cear-train assenbly shall be carried on antifriction bearings and encl osed
in the hoist frame casting. Assenbly shall operate in a sealed oil bath.
Frame casting shall be provided with lubrication fittings and inspection
ports.

.3.8 Beari ngs

Bearings in the hoist nmechani smshall be precision manufactured
antifriction bearings, either needle-type roller bearings or end and radi al
thrust ball bearings, operating in an oil bath and confornmng to the

requi renents specified.

Exposed bearings and | oad bl ock bearings shall be prelubricated and factory
seal ed.

.3.9 Frane and Housi ng

perating parts of the hoist shall be npbunted and enclosed in a seal ed,
factory painted netal frame of nmlleable iron, cast steel, welded steel, or
al um num

Wel ded or bolted frames shall be designed to carry | oads on the fabricated
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pi eces. Welds or bolts shall be used only to hold the fabricated parts in
posi tion.

.4 LUBRI CATI ON
4.1 Cener al

Means shal |l be provided for adequate |ubrication of noving parts of the
crane bridge hoist and trolley, and for filling, draining, and checking the
| evel of the lubricant.

Lubricant shall be designed for use in an anbient tenperature of 0 to 150
degrees F. minus 18 to plus 66 degrees C. Hoist, trolley, bridge, and end
truck assenblies shall be conspicuously tagged to identify the lubricants
used and their tenperature range. Conplete crane conpl exes shall be
conpletely lubricated after installation and prior to acceptance testing.

Fittings shall be located as required for easy accessibility for
lubrication. Pressure lubrication fittings shall not be used where
[ ubricating pressure may danmmge grease seals or other parts.

Vertical gear trains shall be provided with positive lubrication to the
upper gears and to oil-lubricated bearings. Enclosed reduction gearing and
autonmatic | oadl oweri ng brakes shall be lubricated in an oil bath. Gear
reduction at trolley and bridge wheels for cranes of Duty Classes A and B
may be of open design and grease lubricated. Trolley and bridge whee

gears on Duty Cass C cranes shall run in oil. Cases for oil baths shal
have a drain plug, dusttight and weathertight filler opening, and a ready
nmeans for determning the oil level. Gease-lubricated bearings shall be

| ubricated through individual pressure |lines to each bearing. Each |ine
shal | be equi pped with a lubrication fitting.

Bearings shall be provided with a positive oil feed, or shall be grease
lubricated, and fitted with shields to prevent entry of grease to gear oil
Wor m gear housing shall be integral with that for other gears in the train
Lubricant shall not be pernmitted to contact notor w ndings. Exposed
bearings shall be fitted with dusttight seals.

. 4.2 Factory Lubrication

Where practical, noving parts of hoist, trolley, bridge, and end truck
assenblies shall be lubricated prior to delivery. Lubricant shall conform
to AGVA 250. 04, type as recommended by manufacturer

.5 MOTORS AND CONTROLS

.5.1 Gener al

Mot ors and controls shall conformto M5 M L-C- 28546, and to the

requi renents specified. Mtor nounting, shaft, and keyway di nensi ons shal
conformto manufacturer's standards.

Crane, trolley and hoist wiring, conductors, controls, overcurrent

protection, and grounding shall conformto NFPA 70 and to the requirenents
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speci fi ed.

2.5.2 Mot or Rati ng

2.

2.

Motor ratings shall be determ ned by either CMAA 70 or CVMAA 74. These
specifications are devel oped for the purpose of pronoting standardization
and to provide a basis for equi pment sel ection

5.3 Vol t age Rati ngs

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select notor voltage ratings as required.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Vol tage rating of [single] [3]-phase electric motors 1/2 horsepower 373 watt
and | arger for connection to [120/240] [120/208] [240] [277/480]

[480] -volt, [single] [3]-phase, [3] [4]-wire distribution circuits shall be
[115/230] [200] [230/460]-volt, [3-phase] 60-hertz.

5.4 Bri dge and End Truck Mbdtors

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select required notor type. Delete paragraph
title and all foll owi ng paragraphs if geared, chain
propell ed, or push-type, bridge drive is selected.

Si ngl e-speed squirrel cage notors are of limted use
for crane bridge and trolley drive notors and are
normal ly used only in class a and b cranes of |ight
capacity, with a notor rating of not over 10 hp

7.46 kilowatt.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Bridge and end truck nmotors shall be single-speed, high-starting-torque,
hi gh-slip, squirrel-cage ac notors with notor brake and fluid coupling or
ot her mechanical device to provide snmoboth and even accel erati on and

decel erati on.

Bridge and end truck motors shall be variabl e-speed, |owslip, wound-rotor
ac notors with notor brake.

.5.5 Trol | ey Motor

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Select required type. Delete paragraph title
and all follow ng paragraphs if gear hand chain
propel l ed or manual push trolley is selected.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

[Each trolley notor shall be a single-speed, high-starting-torque,

hi gh-slip, squirrel-cage ac notor, with notor brake and fluid coupling or
ot her mechanical device to provide snmoboth and even accel erati on and

decel eration. ]
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[Each trolley notor shall be a variabl e-speed, |owslip, wound-rotor, ac
notor with notor brake.]

[Each trolley notor shall be of the type and speed characteristics as
i ndi cated. ]

2.5.6 Hoi st Mot or

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Select required notor type and speed
characteristic.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

[ Each hoist nmotor shall be a [single] [two]-speed, high-starting-torque,
hi gh-slip, squirrel-cage ac notor.]

[ Each hoi st motor shall be a variabl e-speed, | owslip, wound-rotor ac
not or . |

[ Each hoist nmotor shall be of type and speed characteristics as indicated.]

2.5.7 Mot or Type

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect notor type.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Motors shall be totally enclosed, nonventilated type, certified for
30-minute tine-rated operation at full identification plate power output in
an anbient tenperature of 104 degrees F 40 degrees C, naxinmumtenperature
rise 167 degrees F 75 degrees C, insulation not |less than Cass B system

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Verify expl osion-proof class and group with
the current edition of UL 674 as applicable.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Mot ors where indicated shall be explosionproof, certified for 30-m nute
tinme-rated operation at full identification plate power output in an

anbi ent tenperature of 104 degrees F 40 degrees C, naxinmumtenperature rise
167 degrees F 75 degrees C, insulation not less than Cass B system

Encl osure shall be fitted with a UL-approved drain and breather and shall

be certified and | abeled in accordance with UL 674, Cass 1, Goups C and D.

2.5.8 Mot or Beari ngs

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: When possible the use of sealed bearings is
encouraged. One of the major causes of bearing
failures is over lubrication and |ubrication
contamination. Using sealed bearings helps to
elimnate this failure node.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Mot or bearings shall be heavy-duty ball or roller antifriction type with
full provision for the type of thrust inmposed by the specific duty |oad and
neeting the requirenents specified.

Bearings in nmotors shall be either factory sealed and lubricated for life
or prelubricated. Prelubricated bearing shall be equipped with l[ubrication
service fittings and with provision for automatic positive relief of

| ubrication pressure. This may be acconplished by either built-in relief
devices or autonmatic ball-and-spring relief fittings at the bottom of the
bearing housing. Pressure relief shall be to the outside of the housing.
Lubrication fittings shall be fitted with color-coded plastic or netal dust
caps.

Bearings in any notor that is lubricated at the factory for extended duty
peri ods shall be identified with tags. Tag shall state the lubrication
requirenents for a given nunber of operating hours.

.5.9 Mot or Br akes

Mot or brakes shall be provided on el ectric-notor-operated hoists, trolleys,
and bridges. Mtor brake shall be an externally adjustable, electrically
operated shoe or nultiple friction el ectromagnetic di sk brake which shal
apply automatically when the power is interrupted.

Torque rating of the bridge and trolley brakes shall be not nmore than 50
percent of the full-load torque of the bridge and trolley notors and shal
be adjustable to 25 percent for all duty classes.

Hoi st notor brake shall be capabl e of holding the capacity |oad of the
hoi st at any point independent of the |load brake and, in addition to
stoppi ng and safely holding 125 percent of the rated | oad from any
operating speed, shall hold a static |oad equal to 150 percent of the rated
capacity.

.5.10 Hoi st Load Brake

Each hoisting unit shall be provided with two neans of braking. One brake
shal |l be an electric nmotor brake as specified. The other brake shall be a
nmechani cal | oad brake, directly applied to the hoist nmotor shaft or other
shaft in the hoist gear reduction

Load brake shall be a totally enclosed, autonatic, nechanical -type,
external ly adjustable brake wi th hardened steel, Wston-type ratchet and
pawl nechanismthat will hold the capacity |oad of the hoist at any point
when the notor is stopped.

2.5.11 Eddy- Current Load Brake
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NOTE: This control is designed for duty Cass A and
C for use with reversing, wound-rotor notors and
with an electric brake of the eddy-current type. It
is adapted to applications requiring accurate speed
control in both hoisting and | owering directions and
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in all conditions of |oading.
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Eddy-current-type brake shall be provided for hoist control of wound-rotor
notors. Eddy-current brakes shall provide an adjustable varying artificia
| oad on four lowering speed points and on not |ess than two hoisting speed
points. Provision shall be nade to prevent operation of the hoist on any
eddy-current-brake-controll ed point upon |oss of brake excitation
Eddy-current brake shall be excited with reduced voltage when the control
is in the off position. There shall be a positive downdrive with the
control set on any lowering point. Speed on the first-speed point hoisting
shal | not exceed 20 percent of full-1load hoist speed with no |oad on the
hook and shall be nore than zero with 125 percent of the full |oad. Speed
on the second-speed point hoisting shall not exceed 60 percent of the
full-1oad hoist speed with no hook | oad or 25 percent with full | oad.

Speed on the first point |owering shall not exceed 15 percent of rated
hoi st speed under full load. On the second point |owering, the speed shal
be between 10 percent and 20 percent of the full-load hoist speed with no

| oad and between 30 percent and 40 percent of the full-load hoist speed
with full load. Last or fifth |owering speed point shall be a regenerative
speed point with the full-load speed not nore than 115 percent of the
full-1load hoist speed. Third and fourth speed points shall be evenly
spaced between the second and fifth speed points. Wen eddy current brakes
and notors are not determ ned fromroot-nean-square conputations, the crane
torque rating of the eddy-current brakes shall be not less than 1.2 tinmes
the torque rating of the notor.

2.5.12 Mot or Controll er
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NOTE: Ability to open and/or renpbve access covers
is required for nmmintenance activities. In
addition, access nay be required to inspect this
device while circuits are energi zed (for exanple,
using infrared imaging). M nimum di stances to
energized circuits is specified in OSHA St andards
Part 1910.333 (Electrical - Safety-Related work
practices). OSHA Standards are available on the

i nternet.
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Each notor shall be provided with a full nagnetic, electrically operated,
reversing-type controller with thermal -overload protection, fused
di sconnect switch, and control-circuit transforner.
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NOTE: dass | crane controllers are intended for
use with all Crane Manufacturers Associ ati on of
Anerica (CMAA) crane service classes except A2 and B

Cass Il crane controllers are intended for use with
CMPA crane service classes A2 and B (i nfrequent use
or light industrial service).

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Controllers for cranes of Duty Class | shall be in accordance with NEMA | CS
1, Part 3-442 and Part 3-443.

Controllers for cranes of Duty Class Il shall be in accordance with NEMA
ICS 1, Part 3-442 and Part 3-443, Service Classes A2 and B

Qperating parts of the controllers shall be contained in an enclosure as
specified. Enclosure shall be accessible for service. Wen resistors are
nounted in the same enclosure as controllers, air circulation by natura
convection shall be provided.

Control |l er conponent ratings shall conformor be in proportion to the
tabul ated ratings of NEMA ICS 1. All contactors shall be provided with arc
shi el ds or suppressors or the contacts shall be enclosed in an arc box.

Contactors for starting, stopping, and reversing shall be mechanically and
electrically interlocked. A line contactor shall be provided for each
notor controller on the crane or crane conpl ex.

An energency stop button and a reset button shall be provided to operate
the main-line contactor.

Controllers for variable speed notors shall be provided with five speed
points, not |less than three of which shall be hand-controlled points. Wen
provided with three hand-controlled points, points one, twd, and five shal
be the hand-controlled points, and points three and four shall be
automatic. Accelerating relays, adjustable fromat |east 1/4 second to 2
seconds, shall be provided for points above the second.

Overcurrent protection shall consist of externally operable, nmanual reset,
t hermal - overl oad relays in each pole of the controller. Thernal overl oad
rel ays shall be nmelting alloy or binmetallic, nonadjustable type with
continuous current ratings and service-limt current ratings in accordance
with Section 2, Part 2-321A of NEMA ICS 1.

Magnetic nmotor controllers shall be capable of interrupting operating
overloads up to and including 10 tinmes their normal notor rating.

Conti nuous current ratings shall be based on tenperature rise above an
anbi ent tenperature of 104 degrees F. 40 degrees C. Core and coi
assenbly, auxiliary contacts, and other control-circuit devices shall be
rated at 120 volts.

Resi stors shall have a thernmal capacity of not less than Cass No. 150
series and shall be rated for continuous duty. Accelerating resistors
shall be rated for Duty O asses A and B cranes, hoists, and trolleys: 15
seconds on and 45 seconds off; for Duty Cass C. 15 seconds on and 30
seconds off. Resistors for variabl e-speed bridge notors shall provide not
nore than 25-percent full-load notor torque for the first speed point of
bridge travel.

Resi stors for variable speed hoists and trolleys shall provide not nore

than 50-percent full-load nmotor torque for the first (slow)-speed point
hoi sting and not nmore than 25 percent for the first-speed point of trolley

SECTI ON 14600 Page 28



travel. Resistors shall be designed for operation within tenperature
ratings of 707 degrees F 375 degrees C, anbient plus rise when wires are
bare, and 572 degrees F 300 degrees C when enbedded. Resistors shall be of
t he nonbreakabl e, noncorrodi ng, wound type capabl e of adjustnent by taps
and shall be thoroughly ventilated. Resistors shall be nmounted in
substantial end frames and shall be enclosed in | ouvered encl osures for
bot h i ndoor and out door service.

Control -circuit transformers shall be provided within the enclosure of al
notor controllers when the line voltage is in excess of 120 volts.
Transformer shall be dry-type, single-phase, 60-hertz ac with a 120-volt,
i sol ated, secondary winding in accordance with NEMA ST 1. Controls shal
operate at 120 volts or |ess.

Rated primary voltage of the transfornmer shall be not |ess than the rated
voltage of the controller. Rated secondary current of the transforner
shal |l be not |ess than continuous-duty current of the control circuit.

Vol t age regul ation of the transforner shall be such that with rated prinary
vol tage and frequency, the secondary voltage will be not |less than 95
percent nor nore than 105 percent of rated secondary voltage.

Source of supply for control-circuit transformers shall be taken fromthe

| oad side of the main disconnecting device. Secondary w nding of the
transformer and control-circuit wiring shall be protected agai nst overl oads
and short circuits by fuses selected in accordance with Tables 4-4 and 4-5
of JIC-01. Secondary winding of the control-circuit transformer shall be
grounded in accordance with JIC 01

.5.13 Mot or-Control | er Encl osure
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NOTE: Drawi ngs nust list class and group for NEMA 7
encl osures. Refer to NFPA 70, article 500.
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Mot or-control | er enclosure shall be NEMA 250, [Type 1 - general - purpose
sheet steel case.] [Type 3 - dusttight, raintight, and sleet(ice)-resistant
sheetsteel case.] [Type 4 - watertight and dusttight, cast-iron or
corrosion-resi stant steel case.] [Type 7 - hazardous; cast-iron case,

| ocation, class, and group as indicated.] [Type 12 - industrial use;
dusttight and driptight sheet-steel case.]

Cast iron for control enclosures shall conformto ASTM A 48 ASTM A 48M

Sheet steel for control enclosures shall be fabricated from comrercia
qual ity uncoated carbon steel conformng to ASTM A 366/ A 366M

Control enclosures shall be fabricated from corrosion-resistant,
chrom um ni ckel , steel sheet conformng to ASTM A 167, 300 series, ASM No.
4 finish.

Box di nensi ons and thi ckness of steel shall conformto UL 50.
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Sheet steel and cast iron enclosures shall be chenically cleaned,

phosphati zed, and then painted, both interior and exterior, with the
manufacturer's standard finish to a mnimumdry-filmthickness of 2 mls
0.051 mllimeter. Enclosure interiors shall be painted white or |ight gray.

.5.14 Protective Equi pnent

Protective devices shall conformto NEMA ICS 1 and shall include a fused
circuit switch for each notor controller, a main-line nagnetic contactor

i ncorporating undervol tage protection, nmain overload protection, and notor
overload protection. Two overload relays shall be provided for each
3-phase notor winding. Operation of any protective device (overl oad,
undervol tage, control circuit fuse, or stop pushbutton) shall stop notions.
Fuses shall be of the nonrenewabl e cartridge type. Each hoist shall be
provi ded with undervol tage and overl oad protection in accordance with NEVA
ICS 1. Overload relays of inverse-tine characteristics shall be provided.
Under vol t age protection shall be provided for cranes of Duty Oass C
Overload rel ays shall be connected in each phase of a 3-phase, ac circuit.
Control circuit shall be fused.

.5.15 Pushbutton Control Stations

Pushbuttons and pushbutton stations for crane control shall be heavy-duty,
oi ltight, nonentary contact devices rated 600 volts with the nunber of
buttons and the marking of identification plates in accordance w th NEVA
ICS 1. Color code for pushbuttons shall be in accordance with JIC01

[Crane shall be floor controlled with pendant pushbutton, suspended from
trolley to provide control at point of |oading.]

[Crane shall be floor controlled with pendant pushbutton, suspended from
crane bridge where indicated to provide control at the distance indicated
fromthe point of |oading.]
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NOTE: The foll owi ng paragraphs nust be included.
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Unit shall have a pendant-nounted conductor cable with a pernanently
attached strain-reliever chain or cable integral with the pendant conductor
cabl e.

Pushbutton station shall be grounded to the hoi st and crane bridge.
Strain-reliever chain or cable shall not be used as a grounding circuit.

Pushbuttons shall be designed to transmit a distinct notch or step feeling
to the operator for each pressure or release action on hand-controlled
speed points. Pendant pushbuttons shall be legibly and pernmanently narked
and shall be vertically arranged in the following top to bottom grouped
order: TROLLEY FORWARD, TROLLEY REVERSE; BRI DGE FORWARD, BRI DGE REVERSE
UP, DOWN, and RESET, STOP. Stop control shall be a red, plastic-covered,
nmushroom head button. A pilot light to indicate that power is available
shal |l be furnished integral with the pushbutton cases.
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An energency stop pushbutton and a reset button shall be provided to
operate the nmain |line contactor.

Bottom of the control station shall be approximtely 48 i nches 1220
mllineter above the operating floor |evel.

Alimt switch shall be provided to prevent power being applied to the

crane travel notor when the crane track beamis interlocked to a fixed

track beam Operation of the interlock shall be controlled by neans of
nyl on ropes or chains with suspended, unbreakable, insulated handl es having

a reach and location as indicated. Handles shall be approximtely 54 inches
1370 mllineter above the operating floor |evel.

.5.16 Limt Switches

Adj ustabl e upper limt switch shall be provided to prevent overtravel of
the hook or load block in the hoisting direction. Limt switches shall be
arranged to stop the hoist notor and apply the notor brake before reaching
t he uppernost safe limt of travel. |In case of hook overtravel, the notor
shal |l be automatically and nomentarily reversed.

Adj ustable lower Iimt switch to stop the hoist notor shall be provided.
Mot or brake shall be applied when the | oad hook reaches a predeterm ned
lower limt.

.6 ELECTRI FI CATI ON SYSTEM
.6.1 Cener al

Crane, bridge-trolley and hoist wiring, contact conductors, controls,
over-current protection, and grounding shall conformto NFPA 70 and to the
requi renents specified herein

.6.2 Saf ety Contact Conductor System
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NOTE: Drawi ngs nust indicate runways, transfer

poi nts, construction details, track |ayout,

cl earances, location of power source, and nunber of
hoi sts to be used with horsepower wattage and
full-load rating of each.
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El ectrification systemfor power distribution fromthe source of supply to
nobi | e tapoff devices on crane runway and crane bridge shall consist of an
approved, 3-wire safety contact conductor systemof a type listed in UL

Elec Const Dir for the quality of materials and type of service specified.

System shall be conmplete with unit |ength conductors, insulating conductor
covers, insulators, splices and splice covers, end caps, support brackets
and fasteners, current collectors, expansion, isolation and

power-i nterrupting sections, disconnect switch, and conduit and wiring to
power takeoff point.

SECTI ON 14600 Page 31



2.6.3 Bri dge and Runway El ectrification

Maxi mum vol tage drop fromthe building power takeoff point for the track
electrification systemto the hoist notor shall not exceed 4 percent, and

t he equi val ent conductance shall not be |less than No. 4 Anerican Wre Gage
(AW5) copper wire. Size of bridge conductors shall be proportioned to
limt the total voltage drop in the conductors to a naxi mum of 3 percent of
the supply voltage when the current on the individual nmotors is full | oad.

Short-circuit current rating of conductors shall be not |ess than 10, 000
anper es.

Conti nuous-current, thermal rating of conductors shall not exceed 140
degrees F 60 degrees C based on an anbient tenperature of 86 degrees F 30
degrees C.

2.6.4 Encl osed Safety Type Conductors
Conductors shall be in accordance with M5 M L-C 28546.
2.6.5 Current Collectors

Current collector assenbly shall consist of a shoe-type, current collector
case nounted on an articulated trolley arm Assenbly shall be dead-front
construction of anple current-carrying capacity for the specified

equi pment. Exposed parts of current collectors shall be grounded and of
corrosion-resi stant materi al

Shoe col l ector shall be a spring-loaded, sliding contact type with a shoe

of hard copper alloy or sintered copper graphite. Shoe shall be nounted in
an insul ating case of phenolic or urea conpound of suitable tenperature and
i nsulation quality. Each collector shall be fitted with the required

| ength of extra-flexible No. 10 AWG copper conductor Type SO neoprene cabl e.

Current collector assenbly shall be designed to operate through gaps,
splices, and switches and shall be self-centering. Systemshall include
expansi on sections for every 150 feet 45720 millineter for systens using
gal vani zed steel conductors and every 100 feet 30480 mllinmeter for systens
usi ng copper conductors.

Conductors shall be accurately aligned to ensure positive electrica
contact between the collector and the conductor

2.6.6 El ectric Cabl e Ree
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NOTE: Delete paragraph if cable reel is not
required. Reel should be considered for
installations where crane conpl ex does not justify
an electric conductor system

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Cabl e reel shall be an automatic rewi nd assenbly with the specified length
of 3- or 4-wire No. 14 or No. 12 AWG Type SO cable. Reel shall have a
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repl aceabl e spring notor with adjustable tension and sufficient takeup for
the entire cable I ength. Main shaft shall be carried on permanently

lubricated antifriction bearings. Unit shall include a 4-pole bronze brush
and collector ring assenbly, wired into a safety termnal block. Unit
shall be listed in the UL Elec Const Dir. Each reel shall include a

gui de-roller cable outlet and cable |l ength as foll ows:
[Cable I ength shall be not |less than [25] [35] [40] [50] feet.]

[Cable I ength shall be not |less than [7600] [10700] [12200] [15300]
millineter.]

[Cable length shall be |ength as indicated.]

[Cabl e reel assenbly shall include a swivel nount base that will permt
the indicated turn in either direction.]

[Cabl e reel assenbly shall be an expl osi onproof type, furnished with extra
groundi ng ring and col or-coded grounding wire to provide an uninterrupted
grounding circuit in accordance with NFPA 70, Article 500.]

.6.7 Di sconnect Switch, Conduit, and Wring

Feed-in boxes for the attachnent of feeder conductor to runway conductor
shal | consist of bus tap connections for termnal |ugs w thout overcurrent
protection in a protective enclosure.

Encl osures shall be fornmed fromcast iron, corrosion-resistant steel, or
carbon steel with thickness of metal and box di nensions in accordance with
UL 857. Seans and joints shall be closed and reinforced with flanges
formed of the sane material fromwhich the box is made. Box shall be
provided with a screwed-on cover plate. Carbon-steel enclosure shall be
zinc coated after fabrication with Type SC3 m ni numthickness of coating in
accordance with ASTM B 633.

Encl osure shall be the sanme type material and paint finish of NEVA
encl osure as specified herein.

Di sconnect switch shall be a surface-nounted, heavy-duty, single-throw,
air-break, enclosed type conformng to NEMA KS 1 as indicated and as
fol | ows:

Di sconnect switch shall be [fused] [nonfused].
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NOTE: The foll owi ng subparagraph nust be incl uded.
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Switch box shall be installed with centerline 66 inches 1675 mllineter
above the finished floor and at the approxi mate center of the crane runway
| engt h.

Conduit between npnorail feeder enclosures and di sconnect sw tches and
fixed control stations shall be zinc-coated, rigid-steel conduit,
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coupl i ngs, el bows, bends, and nipples conformng to ANSI C80.1. Zinc
coating shall be an el ectrodeposited coating conform ng to ASTM B 633.

Building wire for use in conduits, raceways, and wireways in wet or dry

| ocations shall be single-conductor, 600-volt, heat and noisture resistant,
Type RHWor THWw th a maxi num tenperature rating of 167 degrees F 75
degrees C, or cross-linked thernosetting polyethylene insulation with a
tenperature rating of 194 degrees F 90 degrees C

Wring in the vicinity of resistors shall enploy insulation Types AVA, A,
AA, Al, or AIA as applicable to heat conditions.

Wring of control and protective panels shall be Type AVB, AVE, or SIS.

Swi tchboard wire shall run vertically and horizontally only and in such
manner that each wire is accessible and firmy supported.

Bus bars shall be nade of hard-drawn rectangul ar copper with silver-plated
contact surfaces. Buses shall be rigidly supported and spaced to provide
anpl e room for connecting cables and to prevent arcing.

Wring, except panel wiring, shall be protected by drained or

noi sturetight, zinc-coated, rigid conduit. Flexible |eads, where required,
shal |l be enclosed in nmoistureproof flexible steel conduit. Crane conpl ex
wiring and conduit shall be arranged for a mninumof wring during
assenbly and construction on site. Junction boxes shall be provided, where
practical .

.6.8 Fungus Resi st ance
El ectrical connections, including termnal and circuit connections,
conponents, and circuit elenents, shall be coated with varnish conform ng

to M5 ML-V-173, except that:

Conponents and el enents inherently inert to fungi or in hernetically
seal ed housi ngs need not be treated.

Conmponents and el enents whose operation will be adversely affected by
the application of varnish shall not be treated.

One percent of copper 8-quinolinolate (by weight based on the
nonvol atile content of the varnish) nay, at the supplier's option, be
substituted for the salicylanilide specified in M5 ML-V-173, provided
that the varnish conforns to M5 ML-V-173 in all other respects.

.6.9 El ectromagnetic Interference Characteristics

Equi pnent shall conformto the el ectromagnetic characteristic requirenents
and test limts specified in M5 M L-C- 28546.

.7 PAI NT FI NI SH

Crane bridge assenbly, trolley and hoist, and el ectrical and mechanica
equi pnment shall receive a factory-applied paint finish.

SECTI ON 14600 Page 34



2.

Pai nting shall be in accordance with Section 09970, "Coatings for Steel,"
Coating System No. 2.

Fini sh of the crane bridge and the trolley and hoi st assenbly shall be

i nspected after erection. Fasteners, welds, abrasions, and handling marks
shall be painted in the finish color; brackets and hangers of
electrification systemshall be painted in the finish color of the track
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NOTE: Sel ect general type of color finish
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[Col or finish of moving parts of crane and trolley and hoi st assenbly shal
be as selected from manufacturer's standard nachinery finish colors.
Trol Il ey and hoi st assenbly and crane bridge shall be in contrasting col ors.
O her steel work shall be painted to match the col or of existing adjacent
surfaces. ]

[Color finish of all noving parts of crane and trolley and hoi st assenbly
shall be of color selected from FED STD 595. Qher steel work shall be
painted to match the col or of existing adjacent surfaces.]
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NOTE: Fol | owi ng par agraph nust be incl uded.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Hook bl ocks and pendant pushbutton stations shall be brilliant yell ow,
Col or No. 13538, of FED STD 595. Oher steel work shall be painted to
mat ch the col or of existing adjacent surfaces.

8  CRANE | DENTI FI CATI ON PLATES

Identification plates shall be in accordance with M5 M L-C 28546.

PART 3 EXECUTI ON

3.

1 GENERAL

Crane manufacturer shall provide a qualified erection superintendent to
supervi se the delivery, unloading, assenbly, and erection of the crane; to
i nspect and approve the installation; and to place the crane in operation

Crane shall be assenbled at the factory, properly wired, tested without
| oad, and di sassenbled only as required for shipment. Each di sassenbled
part shall be matchnmarked for field assenbly.

Adequat e and safe erection equi pmrent and tackle shall be provided as
required to mount crane assenbly on crane runway.

.2 CRANE RAI LS AND RUNWAYS

Previously erected runway assenbly shall be inspected before erection of
crane.
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Runways shall be level, in straight alignnent, and true to span

Gage tolerance for span shall be plus or minus 1/8-inch 3 mllineter.
Runway shall be held to an alignnment and el evation tol erance of plus or
mnus 1/8-inch 3 mllineter.

Joints shall be snoboth, level, and in true alignnent to offer no
obstruction to end truck novenent. Welded joints shall be ground snooth.

.3 ERECTI ON PROCEDURE

Crane shall be erected in accordance with the nanufacturer's printed
instructions and as directed by the manufacturer's erection superintendent
and in his presence.

Installati on drawi ngs shall consist of the follow ng:

CGeneral arrangenent draw ngs showi ng |location, floor plan, runway

| ayout, span, capacities, duty class, speeds, building sections, and
details of all of the main features of the crane or crane conpl ex; and
shal | include clearances, lifts, speeds, hook approaches to sides and
ends, hook | oads, maxi num wheel | oads, and other sinultaneous whee

| oads without inpact and wei ght breakdown. Weights, as applicable,
shal |l be shown for: bridge girders and rails only; end trucks conplete
wi th wheels, axles, and gears; bridge-driving machinery; trolley
conplete with rope and bl ocks; total net weight of the crane assenbly.
Each assenbl ed integral overhead traveling crane shall be shown in

pl an, el evation, and end view.

Speci fic arrangenment drawi ngs of the bridge, bridge drive, trolley,
trolley drive, and hoi sting nmachinery shall show in plan, section, and
el evation, as applicable: gears, reducers, shafts, bearings,

couplings, druns, wheels, blocks, rope reeving, and framng. In
addi ti on, these drawi ngs shall show, as applicable, controlling

di mensi ons, the |oad-operating ranges and speeds for all |oad-carrying
parts, and a description of notors, controllers, limt swtches,
couplings, brakes, bearings, and simlar parts, with a parts list for
hoi sts, transfer cranes, and trolleys. Description shall include, as

applicable, tine and power ratings, revolutions per mnute, service
factors, tenperature, torque, current characteristics, and

manuf acturer's nodel designations. Details shall be provided as
required to show di nensions with tolerances at track beanms, supports,
and girders; surface finishes; hardness-material specification

desi gnations; and wel ding synbols. Welding synbols and instructions
for their use shall be in accordance with AWS A2. 4,

Drawi ngs i ndicating the conplete electrification system including: a
general drawi ng of the electrical equipnent, raceway conductors, wring
and conduit, showi ng and identifying electrical equipnent,

manuf acturer's nanme, nodel nunbers, ratings, ohm c values or resistor
segnents, wire types and sizes, conduit types and sizes, and diagrans
showi ng connections includi ng manufacturer's panel wiring diagrans with
schematics and interconnecti ons of panels, hook-speed and hook-| oad
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curves (hoisting and | owering) of controllers for hoist notors, and
not or - speed and notor-torque curves for controllers for trolley and
bridge travel, all carried to 200 percent of the full rated | oad.

3.4 FACTORY TESTS BEFORE SHI PMENT

Crane manufacturer shall assenble, wire, and test each overhead crane
assenbly at the point of nanufacture in accordance with the requirenents of
M5 M L- C 28546.

3.5 EXAM NATI ON
Exam nation shall be in accordance with M5 M L-C 28546.
3.6 CRANE TESTS AFTER ERECTI ON

Conpl et ed crane conpl ex, erected, adjusted, |ubricated, and nmade ready for
operation, shall be tested by the Contractor in the presence of the
Contracting O ficer in accordance with M5 M L-C-28546.

3.7 MONORAI L HO ST OPERATI ON TESTS
Operation tests shall be perfornmed in accordance with M5 M L-C- 28546.
3.8 CRANE ELECTRI FI CATI ON SYSTEM FACTORY TESTS

Factory tests on crane electrification systens and associated fittings
shal |l be nade in accordance with the applicable provisions of the
ref erenced standards.

Tenperature tests, nechanical tests, and dielectric tests shall be in
accordance with UL 857. Voltage-drop and short-circuit tests shall be in
accordance with "Testing Standards" of NEMA BU 1.

Routine tests shall include dielectric tests on crane electrification
system Certification of dielectric tests shall be submitted and shal

show conpliance with the referenced standard. Certification test reports
shal |l be provided to the Contracting Officer. Reports shall have a cover
letter/sheet clearly marked with the System nane, date, and the words
"Final Test Reports - Forward to the Systens Engi neer/Condition Mnitoring
O ficel/Predictive Testing Group for inclusion in the Mintenance Dat abase."

3.9 ON- SI TE COVPLEX ELECTRI FI CATI ON SYSTEM TESTS

Crane conplex electrification systemshall be given continuity tests and
insulation tests after the installation has been conpl eted but before
equi pnment i s energized.

Contractor shall provide necessary test equipnment, |abor, and personnel to
performthe tests as herein specified. Insulation testing instrunents
shal | consist essentially of a direct-reading ohnmeter and a notor-driven
dc generator. Continuity tests shall be conducted using a dc device with
bell or buzzer.
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El ectrification-system equi pnent shall be conpletely isolated from al
extraneous el ectrical connections. Substation and sw tchboard feeder
breakers, circuit breakers in panel boards, and other disconnecting devices
shal |l be used to isolate the equi pment under test.

Insul ation tests on 480-volt equi pnent shall be conducted using a

1, 000-volt, insulation-testing instrument. Readings shall be recorded
every mnute and until three equal and consecutive readi ngs are obtai ned.
Resi st ance between phase conductors and between phase conductors and ground
shal |l be not |ess than 50 negohns.

Insul ation tests on equi pnent, 300 volts or less, shall be conducted using
a 500-volt, insulation-testing instrunment. Readings shall be recorded
after 1 minute or until the reading is constant for 15 seconds. Resistance
bet ween phase conductors and between phase conductors and ground shall be
not |ess than 25 negohns.

Test data shall be recorded and shall include |ocation and identification
of busway and negohm readi ngs versus tine. Final acceptance shall depend
upon satisfactory performance under test. No electrification system shal
be energi zed until recorded test data are approved.

Final test reports shall be provided to the Contracting Officer. Reports
shal | have a cover letter/sheet clearly nmarked with the System nane, Date,
and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condition Monitoring Ofice/Predictive Testing Goup for inclusion
in the Mintenance Dat abase."

.10  OPERATI ON AND MAI NTENANCE

Contractor shall submit [6] [ ] copies of the Operation and Mai ntenance
Manual s 30 days prior to testing the electric overhead crane system Data
shal | be updated and resubmitted for final approval no later than 30 days
prior to contract conpletion

-- End of Section --
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